The expected annual cost (in the year 2000 prices) for a 30-year-old patient with average individual and treatment characteristics for on-demand EUR 51 832 (95% CI: 44 324-59 341) and for prophylaxis EUR 146 118 (95% CI: 129 965-162 271), was obtained from panel-data analysis of an 11-year retrospective panel of 156 patients with severe haemophilia in Norway and Sweden. Costs included haemophilia-related treatment costs within the health-care sector (factor concentrate, doctorsÕ visits, diagnostic procedures, hospitalisation, invasive procedures, etc.) and cost for haemophilia-related resource use in other sectors (lost production, use of special equipment, adaptation of workplace and domicile, etc). Although costs of lost production, reconstructive surgery and hospitalisation were higher for on-demand, they did not balance out the higher costs of factor-concentrate consumption in prophylaxis. The cut-off risk of premature death, where on-demand and prophylaxis would have been equally costly, was 3.7 percentage units higher for on-demand than for prophylaxis. Such a great risk difference has not been reported elsewhere to our knowledge. Estimated cost-elasticities indicated that annual costs of prophylaxis would increase by approximately the same proportion as a potential increase in the price of factor concentrate and decrease less than proportionately with a reduction in prescribed dose kg )1 . For on-demand, the annual costs would increase by approximately the same proportion as an increase in the prescribed dose kg )1 .
Introduction
There are two main factor-replacement strategies for severe haemophilia: on-demand and prophylaxis [1] . Treatment practice varies between countries [2] [3] [4] . Prophylaxis has, for instance, been the standard treatment in Sweden since the 1970s, while on-demand has been standard in Norway up to the 1990s. It has long been recognized that prophylaxis is associated with better outcomes [5] [6] [7] [8] [9] [10] [11] [12] [13] . In our previous study [5] , we certainly found that patients on prophylaxis lost fewer days from work or school, had less need of special equipment and adaptations of homes and workplaces, experienced fewer inhospital episodes, and had less reconstructive surgery than patients treated on-demand. However, prophylaxis patients also consumed substantially more costly factor concentrate.
The question still remains, then, whether the lower use of other resources outweighs the higher use of factor concentrate (a contra-indication has recently been provided by Miners et al. [14] ). In order to answer this question, resource use has to be translated into costs. Moreover, the cost of treatment can also be used on a full-scale economic evaluation where benefits of treatment would also be assessed [15] . Our project, ÔTreatment strategies for severe haemophilia -on-demand vs. prophylaxisÕ, has estimated the benefits of on-demand and prophylactic treatment using the contingent valuation method and those results are reported in this issue in the parallel paper [16] .
Thus, the objective of the present study was to calculate the annual cost of long-term on-demand and prophylactic treatment, respectively, to analyse the variation of the cost and to conduct a sensitivity analysis of the results. Costs included both costs within the health-care sector (consultations, surgery, hospitalisation, factor concentrate, etc.) and costs in other sectors (lost production because of sick leave and early retirement, adaptations of domicile and workplace, etc.). We were interested in the extent to which individual characteristics, as well as past-and present-treatment characteristics, affected the annual cost, in particular, whether different modes of treatment during childhood and adolescence had any significant effect on costs later in life.
A comprehensive sensitivity analysis was performed in order to test the robustness of our results. It included both the effect on annual costs of increasing/decreasing prices of the different resource categories and the estimation of cost-elasticities, i.e. the percentage change in annual cost with respect to one percentage change in input factors (price of factor concentrate and prescribed dose kg )1 ). Finally, we investigated how much larger the annual risk of premature death under on-demand treatment would have to be in order to make the costs equal to those incurred under prophylaxis.
A societal perspective was applied, i.e. resource use both within the health-care sector and in other sectors was costed.
Materials and methods

Study population
All patients with severe haemophilia (factor VIII/IX activity <1%) in Norway and Sweden meeting the inclusion and exclusion criteria ( Table 1) were included in the study. On-demand treatment also included periods of prescribed secondary prophylaxis (for instance before surgery or together with physiotherapy) since excluding these observations would underestimate the cost of on-demand treatment.
Patients born before 1939 were excluded because replacement therapy was not available during a substantial part of their lives. Norwegian patients born after 1981 were excluded because prophylaxis was introduced for younger patients in the early 1990s. Prophylaxis patients born before 1949 were excluded, because the older patients would have had too long an initial period without prophylaxis to be representative of the long-term continuous form of treatment.
Patients who had ever developed inhibitors were excluded because this causes the content of treatment to diverge from that of the long-term form on-demand and prophylactic treatment [17] . Patients with hepatitis C and HIV/AIDS were included, as the treatment of haemophilia per se does not change according to our experience (however, the resource use incurred by the treatment of HIV/AIDS per se was not included in our cost analysis).
For further details on the study population and drop-outs, we refer to our previous publication in this journal from the same study [5] .
Patient and treatment data
Prophylactic and on-demand treatment may differ in their short-and long-term effects. Hence, we used a long period of observation for the retrospective detailed resource use registration (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) , and collected information on treatment characteristics from birth to the beginning of our observation period for each patient ( Table 2) .
Ethics committees at all participating centres approved the study. For further description of the patient and treatment data, as well as the data collection procedures, we refer to our previous publication [5] .
Prices
We used Swedish prices from the year 2000 to convert physical quantities of resource use into monetary values. Table 3 shows the prices (in EUR) of the major cost-generators.
Some prices were market prices (equipment to compensate for impaired function, adaptations of cars and domiciles, factor concentrate, orthopaedic prostheses, salaries), and others were administrative prices (doctorsÕ and nursesÕ visits, surgical procedures, in-hospital care episodes).
Some of the factor-concentrate brands used in Norway were not marketed in Sweden and some of them used during the first years of the study period were replaced by new brands. In these cases we used the price of an equivalent brand. Concerning orthopaedic prostheses, in some cases there was no information regarding the brand that had been used, and in some cases a brand used in Norway was not marketed in Sweden. In these cases, we used the price of the most common brand marketed in Sweden of that type of prosthesis. The human-capital approach was used to translate absence from work into costs [18, 19] . Thus, the costs of days absent from work were calculated using Swedish rates of pay for the jobs actually occurring in our material. That is, we assumed our sample to be representative concerning jobs for patients with severe haemophilia, and that if on-demand had been standard treatment in Sweden, Swedish patients would have had the same types of jobs as those found among the Norwegian patients. Days absent from school were assumed not to represent lost production if the absence did not imply a risk of delayed graduation. We had no evidence that that was the case for any of the individuals.
As most families in both Norway and Sweden own a car, the allowance granted for acquiring one was treated as a transfer payment and not as an extra cost to society [18] . Hence, we only considered measures taken to adapt a given car (installation of handoperated speed and brake controls, extra-powered power steering, wheelchair lift, electrically-operated driver's seat, etc.) to the needs of the patient as costs of treatment.
We did not discount costs occurring at different ages for a given patient during our observation period. This was because our primary interest was to analyse differences between the strategies in the expected annual costs to society of treating the population of patients with severe haemophilia. Thus, although costs from the individual patient's perspective may arise at different ages depending on strategy (high costs when young under prophylaxis because of high annual factor-concentrate consumption vs. high costs when older under on-demand because of more invasive procedures), there is no such difference from society's perspective as there will always be patients of all ages.
Statistical methods
We used standard descriptive techniques to report on means, medians, standard deviations and quartiles. To further illustrate the importance of different sources of costs, we ranked patient-years according to the percentage of costs coming from factorconcentrate consumption.
Panel-data regression methods [20] were suitable for analysing the determinants of annual costs as they do not require all observations to be independent. The regression takes into account the fact that characteristics may vary both between patients and, for a given patient, over the study period. Formally, we estimated the random-effects model
where c it is the total cost for an individual i in year t,
x it denotes the vector of individual and treatment characteristics, b is the vector of coefficients to be estimated, and u i and e it denote the individual and observation specific residuals. A particular individual's annual costs are interdependent with a correlation term, h, that is assumed to be constant, regardless of distance in time. Initial analysis of the variable annual costs showed that the variation was greater for adults than for children and there were differences in the variation for the two strategies. Hence, in order to obtain the best fit for the regression model, four separate regressions were estimated: for each treatment strategy, we estimated one regression for children (0-11 years old) and one for adults (18+).
In particular, we were interested in the estimated vector of coefficients,b; i.e. the marginal effect on the annual costs of a change in a particular variable, holding all other factors constant. Variables age and bodyweight were highly correlated and could not both be included in Eq. (1) without causing multicollinearity. Instead, we used age and the residual bodyweight, i.e. the individual's deviation from the average weight for a patient of that age, calculated from a regression of bodyweight on age.
We used an explorative design, meaning that all panel-data estimations started with a very general model, where we allowed all collected patient-and treatment-characteristics, past and present, to influence the annual cost ( Table 2 ). The least significant variable was then rejected and the model re-runs. The procedure was repeated until all remaining variables were significant at conventional levels (P < 0.05).
Treatment history
The treatment regime during childhood and adolescence (age: 2-18 years) was hypothesized to influence costs of treatment also later in life. Four regimens were explored: no form of replacement therapy at all, on-demand treatment, old prophylaxis, and modern prophylaxis. The cut-off point between old and modern prophylaxis was here set to infusions at least twice weekly for haemophilia A and at least once weekly for haemophilia B patients. In addition, we explored specifications of the time period both in terms of number of exposure months, and as percentages of the 2-18year-old period.
Sensitivity analysis
The sensitivity of results to the fact that patients on on-demand and on prophylaxis had different age distributions was investigated by re-running regressions with the age-matched sample with patients born between 1949 and 1981. Since some of the prices used for the analysis were not competitive market prices, but rather negotiated prices (for instance wages and factor concentrate), they may not fully capture the societal costs of the resource use [18, 21] . Thus, to investigate how sensitive the results were to the choice of price vector, we: (a) doubled the prices of all resources used within the health-care sector, except those of factor concentrate; (b) doubled the prices of all resources used outside the health-care sector; (c) assumed that all patients used the most expensive brand of factor concentrate; and (d) assumed that all patients used the least expensive brand of factor concentrate.
Severe haemophilia may also cause premature death, which is viewed as a cost to society in an economic evaluation. However, there is, to our knowledge, no epidemiological evidence in the literature that the mortality would differ between the two treatments strategies on which we could base our calculation. Instead, we have, hypothetically, calculated how much larger the annual risk of premature death would have to be under on-demand to make the annual costs equal to those incurred under prophylaxis. We have used the concept value of a statistical life (VOSL), i.e. the value society would attach to a reduction in the mortality risk by an amount large enough to save one expected life [22] . Given the average costs, C od (on demand) and C p (prophylaxis), the total number of patients, n, and an estimate of VOSL; the annual critical risk r (0 < r < 1) can be expressed as
We used a recent Swedish estimate of VOSL (EUR 2.61 million) [23] . Finally, we investigated how sensitive our cost estimates would be to changes in prices and doses by calculating cost-elasticities. For example, the costelasticity, e, with respect to the price, p, may be calculated using e ¼ @C @p
where C is the annual cost. Cost-elasticities were obtained from panel-data regressions of the annual costs on factor-concentrate price, prescribed dose kg )1 , and individual and treatment characteristics as independent variables.
Results
Descriptive statistics
The mean cost for an adult (18+) patient-year for ondemand was EUR 51 518 ± 36 035 (mean ± SD) and for prophylaxis EUR 147 939 ± 65 963 (590 and 504 patient-years for on-demand and prophylaxis, respectively). In Fig. 1 , the mean cost is divided into three main sources of cost: factor concentrate, other health-care sector costs and costs in other sectors. It is evident that, for both strategies, factor concentrate was the major source of costs (74 and 94%, respectively). Both other health-care costs and costs in other sectors were greater for on-demand (EUR 1807 and 11 358, respectively) than for prophylaxis (EUR 1126 and 7530, respectively).
To illustrate the weight of the different costs sources, we ranked all adult (18+) patient-years according to their ratio of factor-concentrate costs to total costs for each strategy. We found that the median and interquartile range (IQR) of factorconcentrate costs to total costs were 89% (66-97%) for on-demand and 99% (94-100%) for prophylaxis. in the quartile of patient-years with the lowest ratio of factor-concentrate costs to total costs. Also in this group where factor concentrate cost had the lowest relative importance, it was still dominant for prophylaxis. However, for on-demand patients, the cost of lost production was equal to that of factorconcentrate consumption. We also note that the cost of lost production for prophylaxis was 42% of that for on-demand patients. Table 5 presents the costs of six major invasive procedures. As reported in our previous publication [5] , most of the reconstructive surgery was performed on on-demand patients. In Table 5 , we do not distinguish between treatment strategies, but report the cost of surgery by specific types of procedures. It may be noted that factor concentrate represented the major source of costs for five of the six procedures, ranging from 69% for knee and elbow prostheses to 81% for radioactive isotopes. This was true also for procedures where the median length of stay exceeded 11 days. Figure 2 shows the average predicted annual cost for on-demand and prophylactic treatment. For both strategies, there was a rather wide 95% prediction interval illustrating the within-and between-patient variation in the material. However, this may be compared with the precision in the mean estimates for a typical patient on either strategy. The average predicted annual cost for, for example, a 30-year-old on-demand patient was EUR 51 832 (95% CI: 44 324-59 341). The corresponding figures for the typical 30-year-old prophylaxis patient were EUR 146 118 (95% CI: 129 965-162 271). Hence, the expected annual costs were nearly three times higher for prophylaxis than for on-demand treatment. Table 6 presents the final results from our four panel-data regressions. The coefficients are the var-iablesÕ marginal effects in EUR on the predicted annual cost, i.e. the effect of increasing the variable by one unit, on average, holding all else constant. Hence, for children on prophylaxis and for adults treated on-demand, increasing a person's age by 1 year, would raise the costs by EUR 4213 and 919, respectively. In addition, weighing more than Several variables describing the prescription pattern were associated with the variation in the annual costs. For on-demand patients, increasing the prescribed dose per infusion by one IU raises annual costs by EUR 31 (children) and EUR 34 (adults). Also, patients on secondary prophylaxis have higher annual costs than other on-demand patients.
Panel-data analysis
For prophylaxis patients, a combination of variables best described the association between prescription pattern and annual cost. For children, both a higher the dose per week and higher dose kg )1 were associated with higher annual costs, but those effects were balanced by the dose per infusion. Given a certain prescribed dose kg )1 and total dose per week, a higher dose per infusion (which would then be equivalent to being prescribed a fewer number of infusions per week) would reduce costs. The result may be illustrated by the following hypothetical example. Assume that an adolescent, who weighs 50 kg and takes infusions twice weekly, were to be prescribed an increase in the dose per infusion from 1250 to 1750 IU, all else being equal. This increase would also imply an increase from 25 to 35 IU kg )1 and an increase in the weekly prescribed dose by 1000 IU. Multiplying these changes with the coefficients for prescribed dose in column (3) in Table 6 , we would obtain the predicted total effect on annual costs, )39.7 · 500 + 27.4 · 1000 + 546.4 · 10, or an increase of EUR 13 014.
For adults on prophylaxis, increasing the dose per week would increase costs. Also, patients on low frequency prophylaxis (infusions only twice weekly for haemophilia A and only once weekly for haemophilia B) had higher costs than those prescribed more infusions per week, all else being equal. These two effects were balanced by the fact that adult patients who were prescribed a higher dose kg )1 had lower costs, all else being equal. Assume that an adult patient with haemophilia A, weighing 70 kg and prescribed 2000 IU per infusion twice weekly (i.e. low-frequency prophylaxis for haemophilia A), were to be prescribed 2500 IU per infusion instead. The predicted total effect on annual costs would then be an increase of EUR 38 526 (24.9 · 1000 + 23 495.3 · 1 ) 1381.7 · 7.14). Table 6 . Panel-data regression of annual costs by generalized estimating equations (GEE) estimation procedure. Regressions estimated for on-demand treatment of children (8-17 years) in column (1) and of adults in column (2) ; and for prophylactic treatment of children (0-17 years) in column (3) and of adults in column (4) . The coefficients reported in columns (1)-(4) are the respective estimates of the marginal effect in EUR on the predicted annual cost when the variable in the left column changes one unit. The starting model included in addition to the variables in the final model: dummy variables for haemophilia A and surgery during the year, and the continuous variables age at diagnosis and number of years since diagnosis as well as interactions between haemophilia A and all other variables. None of these were however significant at conventional levels.
On-demand Prophylaxis Variable
Children (1) Adults (2) Children (3) Adults (4) Age ( Treatment between ages 2 and 18 affected present costs, but in ambiguous directions. For adult on-demand patients, each month without replacement therapy between age 2 and age 18 reduced the annual present costs by EUR 126. For children with haemophilia A, on prophylaxis, present costs would fall by EUR 301.4 for each percentage unit of time between age 2 and age 18 that they received replacement therapy (1/100 of 30 143.3). For adults on prophylaxis, present costs fell by EUR 692.9 with each percentage unit of time between age 2 and age 18 that they had been on ÔoldÕ prophylaxis.
Sensitivity analyses
Regressions were re-run with age-matched samples. The estimated coefficients for adult on-demand patients were in all essentials equal when we excluded the five on-demand patients born before 1949. Excluding prophylaxis patients born after 1981 reduced the sample for children on prophylaxis from 480 to 134 observations and, as expected, several of the variables became insignificant. However, the dominant variable, Ôprescribed dose in IU per weekÕ did not change. Moreover, the plotted predictions were virtually indistinguishable from those in Fig. 2 .
The impact of changes in the prices is reported in Table 7 . The first row reproduces the results in our base case: mean total annual cost for adults on on-demand and prophylactic treatment, respectively. The result that prophylaxis is the more costly of the strategies is apparently unaffected by these rather substantial hypothetical price changes.
However, the cost relations might change if the risk of premature death were higher for patients under on-demand than under prophylaxis. Using our benchmark results [row (1) in Table 7 ], the annual risk of premature death under on-demand treatment would have to be 3.7 percentage units larger than under prophylaxis to equalize the expected annual costs of treatment between the strategies, given that the VOSL [22] is EUR 2.61 million [23] .
The cost-elasticities with respect to price and prescribed dose of factor concentrate are reported in Table 8 . For prophylaxis, the cost-elasticity with respect to the prescribed dose kg )1 was smaller than one implying that the proportionate change in costs would be smaller than that in the prescribed dose kg )1 . For example, reducing the prescribed dose kg )1 by 10% from the average 27.9-25.1 IU kg )1 , would reduce the annual cost by about 5%. For on-demand, this elasticity was not significantly different from one indicating proportionate changes in costs and dose kg )1 . The cost-elasticity with respect to the price of factor concentrate could not be estimated for on-demand since in principle all patients used the same brand of FVIII and FIX concentrate, respectively. For prophylaxis, this elasticity was not significantly different from one, implying that a 10% reduction in factor-concentrate prices would lead to a 10% reduction in annual treatment costs.
For neither treatment we could establish any significant effect of the price of factor concentrate on the number of IUs of factor concentrate consumed.
Discussion
The main result from our analysis was that Swedish prophylactic treatment was significantly more costly than Norwegian on-demand treatment. The magnitude of the overall difference may be captured by the respective predictive average costs (obtained from panel-data regressions) of treating a 30-year-old Table 7 . Sensitivity analysis of prices for adults only: mean annual total costs by different prices, all else equal (in EUR).
On-demand (SD)
Prophylaxis (SD) patient with typical individual and treatment characteristics: EUR 51 832 (on-demand) and EUR 146 118 (prophylaxis). Factor concentrate was the single greatest source of costs for both treatments: 77% for on-demand and 95% for prophylaxis, respectively, based on all patient-years. However, on-demand treatment as described from Norway and prophylaxis as described from Sweden, differed both in the prescribed dose kg )1 (median for adults 14 and 28 IU kg )1 , respectively); and in total annual consumption of replacement factor (median for adults 55 000 and 211 000 IU, respectively) [5] . Thus, we apparently compared high-dose prophylaxis with a relatively low-dose on-demand treatment. Given the role of factor concentrate costs in total costs, the cost differences reported here were bigger than, for instance, what would be expected for intermediate prophylaxis and a more intensive on-demand therapy [24] .
Costs for other resources than factor concentrate within the health-care sector (other than factor concentrate), as well as costs in other sectors, were greater for on-demand than for prophylaxis. The most important source of costs in other sectors was lost production: 92% for on-demand and 60% for prophylaxis. Thus, our results confirmed those of previous studies [2, 12, 14] . However, the results on the size of different cost sources reported from simulations by Miners et al. [14] are not directly comparable to ours, since their analysis did not separate the factor-concentrate cost from surgery cost as we have done. Nevertheless, since other costs were small in comparison for both treatments, the greater costs of resources other than factor concentrates incurred under on-demand did not match up to the higher factor-concentrate costs under prophylactic treatment. Our results were robust in that our sensitivity analysis did not change the overall ranking of the treatment alternatives.
The panel-data analysis showed, among other things, that adult on-demand patients cost less the longer the period without replacement therapy during childhood and adolescence. One explanation for this less intuitive result may be that patients who started replacement therapy later have a mild bleeding phenotype and therefore also had fewer costly haemorrhages during our period of investigation.
Adult prophylaxis patients cost less the longer their period of old prophylaxis (defined as infusions less than twice weekly for haemophilia A and less than once weekly for haemophilia B) during childhood and adolescence. These could similarly belong to a mild bleeding phenotype, although it has to be underlined that when most adult prophylaxis patients were young, modern Ôhigh-doseÕ prophylaxis was not yet developed.
We were unable to demonstrate any significant effect of modern prophylaxis during childhood and adolescence on annual costs when the patients became adult, probably because of the fact that few of the adult patients were young enough to have experienced any longer periods of modern prophylaxis during childhood and adolescence. Alternatively, patients with a more severe bleeding phenotype may have been over-represented among patients who were the first to be treated with modern prophylaxis. In that case, an early start of modern prophylaxis may be a marker for phenotype that, per se, would be associated with higher factor-concentrate consumption and cost.
Our sensitivity analysis showed that the main patterns did not change when the oldest on-demand patients and youngest prophylaxis patients were omitted. Hence, the study design with a non-age matched sample did not affect the results.
We have not found any evidence of potential differences in life expectancy between on-demand and prophylaxis. The life-long effects of replacement therapy are obviously not yet fully analysable although one study from Canada found a life expectancy close to that of the general population for HIV-negative haemophiliacs [25] . Our figure for the hypothetical difference in mortality between the treatment strategies at which the average cost of treatment would balance may then be compared to future evidence on actual mortality.
Our results may have important consequences for medical decision-making. Individual tailoring of dose [7] has a clear potential to reduce factor-concentrate consumption and cost. A later start of prophylaxis in patients with mild bleeding phenotype and a change to on-demand treatment in some adult prophylaxis patients would be other important considerations in order to reduce cost without jeopardizing quality [1] . Brands with the lowest price might also be used, provided that the quality of the products is not compromised; looking at the data, there was a clear tendency to prescribe low-or medium-priced brands of replacement factor.
A thought-experiment with respect to prices following our results is: ÔAt what price of factor concentrate would the average cost of on-demand and prophylaxis be equal?Õ Assuming that patients consume the number of IUs they do in our material, the price would then have to be 6 Euro cents per IU, which does not seem very realistic today. The actual Swedish (year 2000) price range was 49-81 Euro cents.
The cost-per-patient estimates were based on successful long-term continuous treatment. Hence, inhibitor patients were excluded. The risk of developing inhibitors should not differ between the strategies [26] [27] [28] [29] implying that the exclusion of these patients would not affect the cost-differences. Patients who had developed HIV/AIDS and hepatitis C were included, although the costs of treating these diseases per se, were not. This was partly because there seems to be no difference between the strategies in the risk of contracting HIV/AIDS (thus, these costs would not affect the cost-differences), and partly because of new viral-safe factor concentrates [5, 10, 30] .
Health care is tax financed in Norway and Sweden. To get an idea of how much treatment of haemophilia costs per taxpayer, we have made an illustrative example where we only consider the costs that arise within the health-care sector (78% for on-demand and 95% for prophylaxis) since they may be related to the health-care taxes paid. We also assume for simplicity that all taxpayers would pay an equal share of the cost of haemophilia treatment. What would then each taxpayer pay for haemophilia treatment and what would the share of the tax on the median income allocated to haemophilia treatment? There were 7 million taxpayers in 2002 and 254 persons were diagnosed with severe haemophilia in Sweden (spring 2003). Providing on-demand treatment for all 254 patients would cost the health-care sector EUR 10.3 million while prophylaxis would cost EUR 35.2 million per year. The lump sum cost per taxpayer would then be EUR 1.5 (on-demand) or EUR 5 (prophylaxis). The median income for men and women aged 20+ was EUR 22 187 (year 2002, Statistics Sweden) and the average health-care tax rate was 10.71% (year 2002, Statistics Sweden). The proportion of health-care taxes for the median income person would then be 0.06% for on-demand and 0.21% for prophylaxis.
Our results may, after some adjustments, be used in other countries. For instance, the prices and prescribed quantities of factor concentrates may differ and, therefore, the elasticities derived here are useful. For prophylaxis, the cost-elasticity with respect to factor price indicates that if prices were 10% higher than in Sweden (i.e. 68 Euro cents per IU instead of the Swedish average of 62 Euro cents per IU), the annual costs of prophylaxis would be 11% higher than our reported estimate (i.e. EUR 162 191 instead of EUR 146 118) provided that the prophylaxis regime was otherwise the same as in Sweden. It was not possible to estimate the cost-elasticity with respect to the price of factor concentrate for on-demand treatment, since prices did not vary enough as only 0.5% used a brand other than the dominant FVIII and FIX concentrates.
Cost-elasticities with respect to dose kg )1 per infusion could be estimated for both treatments. Increasing the dose kg )1 per infusion for on-demand, would increase the cost of treatment by nearly the same proportion, at least within the ranges of IU kg )1 per infusion reported from Norway (IQR 12.5-16.3 IU kg )1 ). Care is needed when extrapolating outside these limits.
Twenty-five percent of the Swedish adult prophylaxis patients were prescribed doses equivalent to those on intermediate-dose prophylaxis. For prophylaxis, a reduction in the average prescribed dose kg )1 from the Swedish median 28 IU kg )1 to, for instance, 21 (i.e. a reduction by 25%), would reduce total cost by about 12%, all else being equal. The proportionally smaller cost-reduction might then be a result of an increase in haemorrhaging, thereby causing costs both within the health-care sector and in other sectors.
A study by Fischer et al. [31] compared the intermediate dose prophylaxis in the Netherlands with the Swedish regimen and, although the low-dose prophylaxis implied significantly more haemorrhages, they were unable to detect any significant difference in joint status. However, a longer followup period might change the latter result. An on-going study in Canada may in the future provide more evidence of the extent of differences in joint status between different prophylaxis regimens [32] .
We conclude that the cost of prophylaxis was nearly three times higher than those of on-demand treatment. However, costs alone do not provide sufficient information for a choice between the two strategies, since we know from the literature [5] [6] [7] [8] [9] [10] [11] [12] [13] that prophylaxis also produces better health and improved quality of life. Combining this cost analysis with an estimated value of quality of life produced by the respective treatment strategies, as reported from the contingent valuation study in our project [16] , then provides a comprehensive health-economic analysis of on-demand and prophylactic treatment strategies for severe haemophilia.
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